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and isotope dilution 
analysis, 81-91 
Mercury, alpha emitting 
isotope of, 170 
Mesons 
cosmotron production of, 2 
interaction of photons with, 
17, 26, 29 
theory of, 260-66 
Mesons, heavy, 271-311 
cloud chamber detection of, 
275-77, 288-95 
nomenclature for, 276-77 
photographic detection of, 
271-75 
see also m-mesons, 
etc. 
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K- Mesons 
definition of, 276 
table of data on, 296-99 
V-Mesons 
decay of neutral, 286 
definition of, 277 
neutral type, 285-88 
§ -Mesons 
definition of, 277 
neutral, mean life and 
decay of, 286-88 
-Mesons, 295, 301-2 
-Mesons 
Cerenkov counters and, 
146-150 
energy loss in gases of, 340 
energy loss in scintillators 
of, 339-40 
in /-meson decay, 301, 
304-6 
in S-particle decay, 293 
m-Mesons 
Cerenkov counters and, 
150, 153 
and charged V secondaries, 
294 
inelastic scattering of, 
227, 230 
in K-particle decay, 302-5 
in neutral V-meson decay, 
286 
in n, p exchange, 15 
from nucleon-nucleon 
reactions, 245-60 
photoproduction of, 222, 
234-45 
angular distribution in, 


resonance model and, 
236-45 
reactions with nucleons of, 
219-69 
angular momenta and, 
220-24 
charge independence and, 
224-26 
energy dependence of, 
221-24 
general principles of, 
220-27 
isotopic spin and, 225-27 
scattering of, 220-24, 227-34 
angular distributions, 232 
in S-particle decay, 289, 
292-93 
-Mesons 
decay of, 277, 282-83 
definition of, 276 
mass of, 279-81 
mean life of, 281 
in m-meson decay, 277 
nature of, 282-85 
Q of, 278, 281 
spin, parity of, 283, 285 
X-Mesons, 303 
Metabolism, radiation effects 
on, 356-70, 391 
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Metals 
nuclear spin polarization in, 
positron life in, 208-9 
Meteorites 
analysis of, 82, 90 
composition of, 84, 90, 
409-10, 413, 420-23, 
435-37, 441-42 
Meteorology 
tritium distribution and, 433 
Microanalysis 
with stable isotopes, 81-91 
Microwave spectroscopy, 
33-47 
Minerals 
radioactivity in, 409 
scintillations in, 137-38 
Molecular beams, 35 
Molecules 
and nuclear resonance, 
45-46 
Moments, nuclear 
tabulation of, 34 


N 


Neodymium, alpha emitting 
isotope of, 170 
Neodymium144, 405 
Neptunium237, natural, 414 
Nervous system 
and radiation exposure, 
389-90 
Neutrinos 
and terrestrial heat, 434 
Neutrons 
binding energy of, 168 
cosmotron production of, 2 
“effective charge’”’ of, 14, 
17 
fission induced by, 70-76 
fluid model of, 23 
nuclear binding of, 74-76 
photoproduction of pions 
from, 234-45 
radiation hazard from, 
364, 379-81 
radiative capture of, 16, 18 
scintillation detection of, 
134, 136 
Nitric oxide 
and ortho-para-positronium, 
199 
Nitrogen mustards, 359 
Nuclear emulsions 
see Photographic emulsions 
Nuclear forces 
meson theory and, 260-66 
and pion-nucleon reaction, 
219-69 
see also Nuclear models 
Nuclear geology, 401-46 
Nuclear models, 19-28 
and alpha decay, 175, 178, 
186 


collective, 23, 78 





quasi-deuteron and, 22, 29 
shell model, 19-21, 74, 76 
subunit model, 22 
Nuclear radius, 181 
Nuclear shells, 74-76, 168-69, 
172-78, 181 
Nuclear size, 20 
Nuclear spins 
see Spins, nuclear 
Nucleons, pion interaction 
of, 216-69 


oO 


Oceanography 
Ra, Io in sediments, 427 
radiogenic heat and, 437 
Optical systems 
in Cerenkov counters, 
152-55 
Organic compounds 
labelled, 56 
radiation effects on, 354-56 
Orogenics, radioactivity 
and, 416 
Orthopositronium 
annihilation radiation from, 
201-5 
Oxygen, radiation effects on 
consumption of, 360 


P 


Pair production, 55, 191 
Parabiosis, 388 
Parapositronium, 192, 199 
Penetration, of heavy 
charged particles, 315-47 
Petroleum, radiocarbon in, 
432 
Phenomenology 
in pion reaction theory, 219 
Phosphorescent decay, 121 
Phosphorus, metabolism of, 
363-67 
Phosphorus32 
in radiation toxicity 
studies, 381 
standards of, 59-60 
Photodisintegration 
of light nuclei, 16-19 
see also Reactions, 
photonuclear 
Photoeffect, nuclear, 14-30 
Photofission, 75, 77 
Photographic emulsions 
angle measurements in, 
274-75 
errors in track 
measurements in, 272-73 
grain count in, 338-39 ) 
K-particles in, 259-310 
as meson detector, 271-75 
range measurements in, 
274 
scattering measurements 
in, 272-73 


| 
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use in georadiochemistry, 
407-8 
Photomultipliers, 98 
in Cerenkov counting, 145, 
148-50 
spectral response of, 112-14 
time constants of, 120 
use with scintillators of, 
114, 116 
Photons 
in Cerenkov radiation, 
141-44, 148-50 
meson interaction of, 17, 
26, 29 
nuclear interaction of, 
13-30 
in positronium annihilation, 
193-98 
and production of pions, 
222, 234-45 
in scintillation process, 
111-12, 115, 119 
see also Gamma rays, 
X-rays 
Photonuclear reactions 
see Reactions, 
photonuclear 
Pions, see 7-Mesons 
Plasma oscillations 
in n, p fluid model, 24 
Plastics, as scintillators, 
129-31 
Plutonium 
fission of, 69-78 
natural, 414 
poisoning by, 383 
radiation toxicity of, 381 
Polarization 
effects in charged particle 
penetration, 331-40 
of nuclear spins, 36-42 
of positronium annihilation 
quanta, 194, 197 
Polonium, radiation toxicity 
of, 381 
Positronium, 191-217 
annihilation in condensation 
of, 207-10 
detection of, 200-1 
discovery of, 198-200 
fine structure of, 210-12 
formation in condensed 
media of, 207-10 
formation in gases of, 
198-206 
momentum prior to 
annihilation, 207 
optical radiation from, 196 
ortho state of, 192, 199 
para state of, 192, 199 
polarization of annihilation 
quanta, 194, 197 
theory of annihilation of, 
193-98 
Zeeman effect in, 212-17 
Positrons 
energy loss of, 391-20 
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lifetime in solids of, 
207-10 
production of, 191 
Potassium 
in geological studies, 403, 
410, 422-24, 435-36, 442 
Potential barrier, 179, 184 
Prophylaxis, radiation, 
386-89 
Protein metabolism, 367-69 
Protons 
counting of, 145-46 
from deuteron 
disintegration, 16, 17 
electron capture by, 345-47 
fluid model of, 23 
meson production and, 
245-60 
neutron capture of, 16 
photoproduction of, 28 
photoproduction of pions 
from, 234-45 
scattering of pions by, 
227-34 
scintillator response to, 
126, 135 
in stopping power 
measurement, 328 
thorium fission by, 77 
see also Synchrotrons, 
proton 
Pulse height analysis, 100-1, 
146-47 


R 


Radiation 
annihilation, 191-98 
Cerenkov, 141-44, 148-50 
in charged particle 
penetration, 318 
Radiation damage 
in geology, 421, 426-27 
Radiation injury 
treatment of, 352-53 
Radiation protection 
with cysteamine, 386 
with cysteine, 380, 386 
with detoxifying agents, 
383 
with endocrines, 385 
with hormones, 386 
Radioactivity 
in geology, cosmology, 
401-46 
standards of, 51-65 
and terrestrial heat, 434-35 
units of, 51-52 
Radioactivity, alpha, 157-87 
absolute energies in, 166 
complex spectra in, 171-72 
decay energies in, 158-71 
tabulation of, 160-65 
energy balance cycles in, 
169-70 
energy profile for, 159 
of even-even nuclides, 
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172-76, 182-85 
of odd-odd nuclides, 
177-78, 185-87 
of rare earths, 170-71 
spin effects in, 185-87 
standards in, 166 
theory of, 178-87 
Radiobiology, vertebrate, 
377-93 
factors in radiosensitivity, 
383-89 
mechanisms of lethal 
action, 389-93 
radiation toxicity in, 377-83 
time factor in, 378-79 
Radiocarbon, see Carbon!4 
Radiochemistry, of low 
energy fission, 69-78 
Radiofrequency spectroscopy 
of nuclei, 33-47 
Radiogenic heat, 434-39, 446 
Radiolead 
half life of, 406 
in nature, 411-12, 418-21 
Radiomimetic chemical, 359 
Radionuclides 
and isotope dilution 
analysis, 90 
polarization of, 42 
spins, moments of, 34, 42 
Radium 
in nature, 410-12 
standards of, 60 
toxicity of, 364 
Radium D-E, standards of, 
60-61 
Radon, in nature, 402, 411, 
416 
Ranges 
in photographic emulsions, 
274 


of protons, alphas, 347 
Rare earths 
alpha emitters in, 170-71 
fission yield of, 72 
Reactions, photonuclear, 
13-30 
of deuteron, 16-17 
experimental data on, 13 
integrated cross sections 
for, 25-28 
of light nuclei, 17-19 
and nuclear models, 19-28 
products of, 28-29 
and radioactive capture, 18 
theories of, 14-30 
Resolution 
of coincidence circuits, 
101, 105, 108 
of scintillators, 93 
Resonance, nuclear, 34-47 
Resonance theory 
of photoproduction of 
pions, 237-45 
Rhenium!87, 405-6 
Rubidium87, 404, 410, 
426 
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s 


S-particles, 288-93 
detection of, 288-89 
frequency of, 294-95 
mass, lifetime, decay 

data on, 290 

Samarium147, 405 

Scalers, fast, 99 

Scattering, in photographic 

emulsions, 272-73 

Scintillators, 111-38 
alkali halides as, 131-37 
amplifiers for, 94-98 
basic process in, 111-12 
in beta, gamma 

spectrometry, 55, 118 

in c14 measurements, 430 
decay times of, 117, 119-23 
efficiencies of, 113-19 
electronics and, 93-109 
energy loss distributions 

in, 339-40 
in health monitoring, 383 
impurities, effects in, 119, 
124-25, 129 
inorganic, 131-38 
tabulation of, 138 
organic, 123-31 
tabulation of, 128, 130 
quenching of, 127 
resolution of, 93-94 
self absorption in, 
115, 120 
spectra of, 114, 119 
standardization of, 114 
temperature effects in, 
118-19, 123 
use in positronium 
research, 199, 214 

Sedimentary rocks 

composition of, 408, 411-13, 
417-19, 423, 427-29 

Selection rules 
for alpha decay, 172-78 
for positronium decay, 

192-94 

Shielding 
of part of body, 379, 388 
of proton synchrotrons, 

1-3, 4 

Showers 
in S-events, 292-93 

Silver bromide 
charged particle energy 

loss in, 337-38 

Sodium24 
nuclear data on, 63 

Sodium iodide 
as scintillator, 133-35 

Solid state 
and nuclear resonance, 

44-46 
positrons and, 207-10 
see also Scintillators 

Solvents, organic 
use inscintillators of, 123-31 
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Spectra 
of scintillator photons, 
114, 119 
Spectrometry, beta, 54-55 
Spectrometry, crystal, 55 
Spectrometry, gamma, 
54-55 
Spectrometry, pair, 55 
Spins, nuclear, 34-47 
polarization of, 36-42 
tabulation of, 34 
Spontaneous fission, 76-77 
Stable isotopes 
see Isotopes, stable 
Standards, radioactive, 
51-65 
Stars, nuclear 
and origin of T-mesons, 
281 


sigma type, 277, 302, 

305-8 

Stilbene, as scintillator, 

123, 128 

Stopping number, 322-26 
Stopping power, 328 
Straggling, 340-42 
Strong coupling 

nuclear model, 23 
Strong focusing, 5-7 
Strontium®’, 425 
Strontium89, radiation 

renee | of, 383 

Strontium9 

in pitchblende, 414 

standards of, 61 
Sulfhydryl enzymes, 355, 357 
Supernucleons, electron, 

9-11 
bremsstrahlung from, 151 

Synchrotrons, proton, 1-11 
alternating gradient 

focusing in, 5-7 
beam extraction in, 2 
design studies of, 9-11 
magnet design of, 5-7 
orbit control in, 8 
proton injection in, 

1, 3-4, 8 
radiofrequency units in, 2, 4 
shielding of, 2, 4 
targets in, 2 

Systematics, alpha decay, 

166-69 


7 


Tellurium!00, natural, 406 
Terrestrial heat, 434-39 
temporal variations of, 

437-39 

Thallium, phosphor 
activation by, 133-35 

Thallium204, standards of, 
61-62 


Therapy, radiation, 386-89 


Thermoluminescence, 426 
Thorium 


fission of, 71 
in geology, 403, 407-10 
in meteorites, 409 
microanalysis for, 90 
Thyroid radiosensitivity of, 
361, 385-86 
Tissues, animal 
radiosensitivity of, 353 
therapy with extracts of, 
387 
Toxicity, radiation, 377-89 
Tracers, preparation of, 
86-90 
Trauma, and radiation 
toxicity, 383-84 
Tritium 
gas counters and, 63-64 
half life of, 406 
natural distribution of, 
413-14 
nuclear data on, 63-64 
Tritium oxide, radiation 
toxicity of, 382 
Tungstates, scintillations 
of, 137-38 
Tungsten 
alpha emitting isotope of, 
170 


U 


Ultraviolet, scintillator 
response to, 113, 119, 
121 
Unicellular systems, 361-62 
Units, radioactive, 51 
Uranium 
in geological studies, 402, 
407-10, 415-18 
microanalysis for, 84, 90 
Uranium2 
as terrestrial heat source, 
439 
Uranium isotopes 
fission of, 69-78 
radiation toxicity of, 381 


Vv 


V-events, 288-95 
V-particles, 293-94 
charge symmetry of, 294 
data on charged type, 290 
frequency of, 294-95 
Vacuum tubes 
photomultipliers, 98 
secondary emission 
pentodes, 96-98 
Volcanism 
radiogenic heat and, 


W 
Water 


in Cerenkov counters, 144 
Wolfram!78, 405 
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X-rays 
effects on 
enzyme reactions of, 
355-70 
lethal effects of 
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377-81 
for scintillator 
excitation, 117, 121 
Y 


Yields, fission, 69-78 
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Zz 


Zinc®>, nuclear data on, 64-65 
Zinc sulfide 

scintillation of, 136-37 
Zircon 
Pb, U, Th, He in, 90, 419, 421 





